ABSTRACT Comparisons of the external morphology of the holotype (female adult) of Callirhytis hakonensis Ashmead (Hymenoptera: Cynipidae) and the female adults reared and identiÞed as the asexual generation of this species by H. Masuda corroborated the accuracy of his identiÞcation. Masuda previously demonstrated the heterogony in this gall wasp by rearing experiments. The holotype (the asexual generation) of this cynipid is redescribed, and female and male adults of the sexual generation are described on the basis of specimens reared by him. Because the adults of the asexual and sexual generations had the diagnostic features of the genus Andricus and not Callirhytis, this gall wasp is transferred to the genus Andricus. Judging from the descriptions of the wasps and galls, Andricus symbioticus Kovalev and Andricus attractus Kovalev are synonymized with A. hakonensis.
1840, when the main diagnostic feature for this taxonomic group was considered to be the simple tarsal claws. The tarsal claws of Callirhytis hartigi Foerster, the type species of Callirhytis, are simple (PujadeVillar et al. 2007 ), but among other species placed in Callirhytis both representatives with simple and weakly toothed claws are found (Liljeblad et al. 2008) . In addition, the tarsal claws of C. erythrocephala (Giraud) are considered to be both simple or weakly toothed depending on geographical location (NievesAldrey 1992, but see Pujade-Villar et al. 2007 ). Consequently, presence or absence of the basal lobes on tarsal claws is not considered a speciÞc or a generic character (Melika and Abrahamson 2002 , Melika 2006 , Liljeblad et al. 2008 . Instead, the main diagnostic feature of the genus Callirhytis is the transversely rugose mesoscutum (Melika and Abrahamson 2002) . This feature was considered to be important by Foerster (1869) in his original description of Callirhytis for its separation from other genera. The genera Bassettia Ashmead, 1887 and Plagiotrochus Mayr, 1881 also have the transversely rugose mesoscutum, but other morphological features make them distinguishable from Callirhytis (Melika and Abrahamson 2002) .
Callirhytis hakonensis Ashmead from Japan was Þrst described by Ashmead (1904) . The original description is very simple and is based on a single adult female with no mention of the presence of the transversely rugose mesoscutum. Abe et al. (2007) suggested that this species is most probably an asexual female of Andricus. Yukawa and Masuda (1996) matched two galls (Þgs. C-069 and C-070) on the basis of the results of the rearing experiments conducted by H. Masuda. The gall cluster in Þg. C-069 seems to be that of Andricus symbioticus Kovalev or Andricus attractus Kovalev, and Þg. C-070 also shows a leaf midrib swelling-like gall. Moreover, Yukawa and Masuda (1996) reported that two different sorts of galls are considered to have been induced by C. hakonensis, although only the adult wasp was described in the original description.
To conÞrm the Þndings of Yukawa and Masuda (1996) , we compared the holotype of C. hakonensis with the specimens reared and identiÞed as this species by H. Masuda. Here, we clarify the taxonomic status of C. hakonensis, redescribe its asexual generation, and describe its sexual generation.
Materials and Methods
The following morphological abbreviations are used: OOL, the ocular-ocellar line (the distance from the outer edge of a lateral ocellus to the compound eye); and POL, the postocellar line (the distance between the inner edges of the two lateral ocelli). Terminology for morphology follows mainly Richards (1977) and Ronquist and Nordlander (1989) .
The external structure of the dry-mounted specimens was studied with binocular stereomicroscopes (model SZ60, Olympus, Tokyo, Japan; and model MZ12, Leica, Solms, Germany). The forewing and hind tibial lengths of the wasps were measured under a binocular stereomicroscope by using an ocular micrometer. Several specimens were gold coated with a sputter coater and examined with a scanning electron microscope (model JSM-5600LV, JEOL, Tokyo, Japan Asexual Generation. Fourteen females reared on Quercus serrata Thunberg in 1990; three, Þve, six, and Þve females reared on Quercus dentata Thunberg in 1978 Thunberg in , 1983 Thunberg in , 1984 Thunberg in and 1989 Sexual Generation. Three females and two males reared on Q. serrata in 1990; three females and three males, and one female and one male reared on Quercus mongolica variety grosseserrata Rehder et Wilson in 1987 and 1989, respectively; six females and six males reared on Q. dentata in 1985. Ashmead, 1904: 81; Yukawa and Masuda (1996): 129; Abe et al. (2007): 198 . Andricus attractus Kovalev, 1965: 33. Syn. nov . Andricus symbioticus Kovalev, 1965: 34 . Syn. nov.
Results

Andricus hakonensis (Ashmead, 1904), comb. nov.
Callirhytis hakonensis
Holotype Female. Head black; antennae, genae, mandibles, and area around compound eyes brown; palpi brownish yellow. Mesosoma black; tegula and its adjacent areas, and area along anterior parts of notaulus brown; legs almost brown, except for dark brown hind tibiae and basal parts of middle and hind coxae. Metasoma brown, hypopygial spine brownish yellow.
Head imbricate, 1.3 times as broad as high in anterior view, as broad as mesosoma in dorsal view. POL/ OOL ϭ 1.5; distance between antennal rims Ϸ0.3 times distance between antennal rim and inner edge of compound eye; gena conspicuously broadened behind compound eye; malar sulcus absent, malar space Ϸ0.4 times height of compound eye with a few delicate striae radiating from clypeus and reaching about a half distance to compound eye. Lower face and posterior part of gena with dense, long setae. Antenna 13-segmented, relative lengths of ßagellomeres 1Ð11: 5.5, 4.5, 3.5, 3, 2.5, 2, 2, 2, 2, 2, 5; right ßagellomeres lost. Mesosoma 1.3 times as long as height, pubescent, but upper half of mesopleuron except for subalar triangle smooth and shiny; mesoscutum coriarious, nearly as long as broad in dorsal view; notauli complete, distinct; anteroadmedian signa and parapsidal signa present. Scutellum with two foveae at base, reticulate rugose, rounded, as broad as long in dorsal view. Propodeal carinae nearly parallel and distinct, area between carinae smooth.
Marginal cell of forewing open on anterior margin, 4.0 times as long as broad; wing surface closely ciliated.
Metasomal tergites shiny and smooth, but second metasomal tergite with two patches of setae laterally; third and following metasomal tergites with small punctures, each small puncture bearing a very Þne seta; length of projecting part of hypopygial spine 5 times basal height in lateral view, sparsely pubescent.
Forewing 5.28 mm; hind tibia 1.68 mm. Variation in Asexual Females Examined. Coloration of mesosoma variable. Most of the pronotum and subalar triangle brown in some specimens. Forewing length (mean Ϯ SD), 3.84 Ð5.28 (4.70 Ϯ 0.34) mm and hind tibia length, 1.2Ð1.8 (1.53 Ϯ 0.14) mm. Pubescence on second metasomal tergite variable; some specimens have an incomplete transverse band of setae on this tergite.
Sexual Female. Differs from the asexual female (Figs. 1Ð 4) as follows (Figs. 5Ð 8) . Body blackish brown; antennae, mandibles, and legs brownish yellow. POL/OOL ϭ 1.2. Gena slightly broadened behind compound eye in anterior view. Upper half of head sparsely pubescent, gena and lower face pubescent. Antenna usually 13-segmented, relative lengths of ßagellomeres: 3, 2.5, 2.2, 2.2, 2.2, 2.2, 2.2, 2, 2, 2, 4, rarely 14-segmented. Pronotum striate laterally. Mesoscutum sparsely pubescent; anteroadmedian signa and parapsidal signa inconspicuous or absent; median mesoscutal line inconspicuous or absent. Mesopleuron inconspicuously striate or smooth medially. Metasomal tergites without small punctures; length of projecting part of hypopygial spine 3 times basal height in lateral view. Forewing (mean Ϯ SD), 2.04 Ð3.12 (2.52 Ϯ 0.13) mm and hind tibia, 0.53Ð1.01 (0.80 Ϯ 0.03) mm.
Sexual Male. Differs from the sexual females as follows. Antenna 15-segmented, relative lengths of ßagellomeres: 4.5, 3.5, 3.2, 3, 3, 3, 3, 3, 2.5, 3, 2.5, 2.5, 3; Þrst ßagellomere incised on outer margin. Second metasomal tergite with a few setae. Forewing (mean Ϯ SD), 1.68 Ð2.88 (2.32 Ϯ 0.16) mm and hind tibia, 0.48 Ð 0.96 (0.72 Ϯ 0.02) mm.
Galls. Asexual Generation. Rounded-oblong, smooth, height 7Ð 8 mm; green or greenish-raspberry, usually clustered on twig; single larval cell in a gall (Fig. 9) . Minute pores secreting honeydew-like substance present on upper half. This sweet and sticky substance attracts ants, which protect galls against parasitoid attack (Abe 1988 (Abe , 1992 (Abe 1988 (Abe , 1992 (Abe , 2002 Kovalev 1965) . The workers of Formica yessensis Wheeler W. M. also were observed on the asexual gall (Fig. 9) .
Transverse sections illustrating the internal anatomy of this gall are shown by Abe (2002) .
Sexual Generation. Irregular spherical swelling of leaf vein and petiole; immature gall partly red, mature one yellowish green to green; several, ovoid larval cells in a gall (Fig. 10) . Host Plants. Quercus dentata, Q. serrata, Q. mongolica variety grosseserrata, and Quercus aliena Blume (Yukawa and Masuda 1996 , Abe 2002 , Katsuda and Yukawa 2004 .
Geographic Distribution. Japan (Hokkaido, Honshu, Shikoku, Kyushu), Russia (Lake Khasan in Primorski Kray), Korea (Kovalev 1965 , Yukawa and Masuda 1996 , Katsuda and Yukawa 2004 .
Life Cycle. The life cycle polymorphism of A. hakonensis, described by Yukawa and Masuda (1996) , can be summarized as follows. There are four life cycle patterns of A. hakonensis according to the combination of the periods of gall appearance and adult emergence in the asexual generation. The female adult of the asexual generation oviposits into buds of host plants before bud burst in early spring. The gall of the sexual generation appears on leaf petiole or midrib of the host plants in spring. The adults of the sexual generation emerge from the gall and the sexual female oviposits into the twigs of host plants in early summer. Some asexual galls appear on the twigs in late summer to autumn, but others in the following spring. In either case, the asexual galls secrete honeydew on the host plants for about three weeks and then fall to the ground. The asexual generation adults emerge from the galls on the ground in early spring of the following year or 1 yr later. Figure 11 shows these four life cycle patterns of A. hakonensis. In spring, both the sexual and asexual galls of A. hakonensis are often found on the same host tree.
Discussion
Because we did not Þnd any speciÞc differences between the external morphology of the holotype of C. hakonensis and the asexual females reared and identiÞed as being this species by H. Masuda, we concluded that the identiÞcation of this wasp species as C. hakonensis by Yukawa and Masuda (1996) is correct.
Because the holotype of C. hakonensis does not have a transversely rugose mesoscutum, this species is not a Callirhytis. Instead, this type has the three diagnostic characteristics of the genus Andricus reported by Melika and Abrahamson (2002): 1) complete notauli, 2) distinct scutellar foveae that are separated by a median carina, and 3) projecting portion of the hypopygial spine being long and needle-like with subapical setae that do not reach beyond the apex of the spine. H. Masuda demonstrated the heterogony and the life cycle polymorphism of C. hakonensis on the basis of his rearing experiments (Yukawa and Masuda 1996) . Because the males and females of the sexual generation reared by H. Masuda also have the three diagnostic characters of the genus Andricus, this species should be transferred to Andricus.
The original descriptions of adult females and galls of both A. symbioticus and A. attractus are consistent with the female adult and gall of the asexual generation of A. hakonensis. Furthermore, the galls induced by A. symbioticus and A. attractus secrete a honeydewlike substance and attract ants and other insects (Kovalev 1965) as in the galls induced by A. hakonensis (Abe 1988 (Abe , 1992 . According to Kovalev (1965) , A. attractus can be distinguished from A. symbioticus by the following three characters: 1) the body size is 3.0 Ð 4.3 mm in A. symbioticus but 2.6 Ð2.8 mm in A. attractus, 2) the second metasomal tergite does not have a transverse band of deep punctures in A. symbioticus but it does in A. attractus, and 3) the host plant on which A. symbioticus depends is Q. dentata but that on which A. attractus develops is Q. mongolica. As indices of body size, the hind tibia and forewing lengths in A. hakonensis are very variable. Although certain asexual females of the Japanese population of 
